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ABSTRACT (Continue on reverse if necessary and identify by block number)
,This report examines military and nonmilitary factors that determine labor force participation, employment, and level of employment of Army wives. The research is based on 1985 DoD Member and Spouse survey data.
The framework for the study is the household utility model, which assumes that a woman's decision to participate in the labor force is a function of her market wage, her reservation wage, and her personal tastes and preferences.
Profit analyses were performed on three separate equations that estimated probabilities of Army spouse employment (v. nonemployment), full-time work (v. part-time work) , and employment in a job that uses her skills (v. underemployment) .
Further simulations estimated probable changes in employment patterns with a continental U.S. (CONUS) (vs. OCONUS) location, the presence of an installation-level spouse employment program, and increased levels of spouse education and/or soldier tour length. .- 
I. INTROUJCTION AND BACKGROUND
The focus of the research presented in this paper is the impact of Army life on spouse employment. Since the 1980 Army Family symposium, spouse employment has become a primary target for policy and program development because of the concern that Army life can create special problems for families in which the spouse needs or wants employment and career opportunities.
Spouse employment is thought to be an important factor in the member's commitment to Army life, job performance, military readiness, and the retention of enlisted personnel and officers. The importance that the Army places on spouse employment and its expected relationship to readiness and retention is clearly indicated in the White Paper 1983: The Army Family (Chief of Staff, U.S. Army, 1983) and The Army Family Action Plan II (Headquarters, Department of the Army, 1985) . There is a concern that if being in the Army limits a spouse's ability to pursue satisfactory employment opportunities then there will be a significant negative effect on both member commitment to Army life, reauiness, and retention. Because of these concerns the Army has initiated a series of policies and programs directed towards the enhancement and facilitation of spouse employment.
These concerns are not unique to the Army. Many organizatiors have recognized the influence of the spouse on employee productivity, job commitment and retention (Pittman & Orthner, 1988) and have increased their responsiveness to spouse needs.
This paper examines the underlying determinants of Army wives' labor force participation, employment, level of employment, and underemployment, with a focus on the effect of on-post spouse employment programs and other Army policies on these outcomes. The research is based on the 1985 Department of 1
Defense (DOD) Member and Spouse Survey data developed jointly by Research
Triangle Institute and the Defense Manpower Data Center (Griffith, 1986 , McCalla, 1986 .
Section II describes the theoretical model for the analysis of labor force participation and other work outcomes. Section III gives a description of the 1985 DoD surveys and the sample data. The estimation method and regression and simulation results are given in the Section IV, and Section V summarizes the main findings and policy implications of the study.
II. ECONOMIC MODEL OF LABOR SUPPLY OF MARRIED WOMEN
In this section we briefly outline the well-established economic model of labor supply for married women, and describe the unique factors that are likely to be related to the labor force participation of Army wives.
The original framework for the analysis of women's participation in the labor force was developed by Mincer (1962) and has been used extensively to estimate labor supply functions for married women. 1 The labor supply model for an individual is based on a utility maximizing choice between income and leisure. Assuming that leisure is a normal good and that the substitution effect is greater than the income effect, an increase in the wage rate will increase the individual's supply of labor. Becker (1965) expanded the individual labor supply model to include the family as the decision making unit.
In his household production model a utility maximizing household decides whether the wife will be in the labor force based on her market wage rate relative to the value of her time spent at home (her reservation wage). If time spent working at a job away from home more than compensates her for time lost in "home production" then she will choose to work in the market labor force, all other factors held constant.
The outcome of the household utility maximization process is that a woman's choice of whether to participate in the labor force will be determined by her market wage, her reservation wage, and personal tastes and preferences. The empirical approach is to estimate a reduced-form labor supply model, including variables related to the spouse's potential market wage and her reservation wage, plus a set of other socioeconomic and demographic factors.
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In addition to modeling whether the Army spouse participates in the labor force, we build on this framework by modeling three other work related outcomes. First, for those women who are in the labor force, we examine the determinants of whether they are employed. Second, for those women who are employed, we model whether they are full-time workers. Third, for women who work, we develop a model of underemployment which examines the correlates of whether they use their acquired skills in their job.
Human capital theory suggests that education and work experience are important determinants of the potential market wage. We expect that the spouse's years of education will have a positive effect on wages and labor force participation. Because we do not have work histories for the women in our sample, we proxy labor force experience by creating a variable which measures the potential years of work experience, and we also include its squared value. We expect a positive relationship between this proxy variable and labor force participation, and a negative relationship between the squared experience variable and participation. This is consistent with the notion that the wage rate (and therefore labor force participation) increases with experience up to a point, and then declines. Education and experience are also expected to be important determinants of whether the spouse is employed, whether she is employed full-time, and whether she has a job which uses her skills.
Market wage rates are also known to be negatively influenced by interruptions in work. Interruptions may be an especially important determinant of the Army spouse's wage rate due to the frequent number of Permanent Change of Station (PCS) moves over the course of the member's military career. In addition, a PCS often requires an adjustment period to the new location and search time to find new employment. For these reasons we expect the length of time at the current location to be positively associated with the market wage and labor force participation. The length of time at the location is also expected to positively influence whether the spouse is employed and whether she is employed full-time. Participation is also likely to vary substantially between continental U.S. (CONUS) and outside continental U.S. (OCONUS) locations, and by the relative proximity to-population centers. We expect location in CONUS and proximity to population centers to positively affect labor force participation, employment, whether the wife works full time and whether the wife uses her skills.
The spouse's reservation wage, a measure of the value of her time spent in home production (i.e., the opportunity cost of spouse employment) is likely to be influenced by whether or not there are children in the household, and particularly by the age of the youngest child. A household which faces day care costs for pre-school aged children may find the net income contributed by a working spouse too small (perhaps even negative) for it to be worthwhile at the margin. We expect these demographic "life course" factors for households with young children to increase the reservation wage and decrease the likelihood that spouses in these households will be in the labor force. A brief description of the design used in conducting the surveys and the data collection follows. 
Variable Names and Definitions
The variables used in the analyses are taken from the Army Couple file described above. (CONUS), and 53 percent have available a spouse employment program on-post. Of the sample spouses who work, nearly 10 percent report that the only reason they work is to meet basic family expenses, while nearly 66 percent report that they are working because they plan to have a career, or because they enjoy working.
Description of Army Spouses by Outcome
In Table 3 we present selected characteristics of military spouses by each of the four work-related outcomes. Sample weights are used to calculate these estimates of the percent of the total population of Army spouses in each category shown. These cross-tabulations also serve to illustrate the simple underlying relationship between the independent variables and each of the outcomes. As the education of the spouse increases, the percent of the population for each outcome tends to increase. 
IV. ESTIMATION METHOD AND RESULTS
Method
The dependent variable for each of the four work-related models (labor force participation, employed, full-time, and uses skills) is defined as a dichotomous variable. Each of the models assumes that the household is faced with a constrained choice between two alternatives. An appropriate statistical method for estimating the relationships for each model is the probit technique.7
Probit Estimation Results
The results of the probit estimation of each model are presented in Table   4 . Independent variable means by dependent variable for each model are given in Appendix Tables A1-A4. In general, the coefficients are interpreted in terms of the direction of change in the probability that the spouse will be in each of the work-related outcomes (i.e., in the labor force, employed, working full-time, or using her skills), given a change in each independent variable. 8 We divide our discussion of the results into three areas: general labor supply variables, Army non-policy variables and Army policy variables.
Labor Force Participation
The following model was estimated for the likelihood that the spouse was in the labor force (either employed or unemployed):
Prob (LFP) = ffeducation, ethnicity (black, hispanic,other), life course stage (LCO-5, LC6-11, LC12-17, LC18+, CONUS, husband's wage, experience, experience squared, distance, months at locale, spouse emp. program, officer)
The results are basically in keeping with the findings of earlier studies on the labor force participation of married women. 9 The results suggest that Army spouses with higher levels of education, black women, and women with likely. Women with pre-school children, and higher reservation wages, appear to be less likely to be in the labor force. An increase in the husbands' wage decreases the likelihood that the spouse is in the labor force. This result is consistent with previous findings and suggests that households with a greater financial need are more likely to have the spouse in the labor force.
Two Army non-policy variables are included in the model: distance and officer. In previous studies, the distance to population centers has been found to have an inverse relationship with labor force participation. Our distance measure is a proxy for actual distance to population centers, with high values associated with nearness. Thus, the positive and statistically significant result found for our distance proxy suggests that the closer the household is to population centers, the more likely the spouse will be in the labor force, and is in keeping with previous studies. Whether the member is an officer has no statistically significant effect on the likelihood that the spouse will be in the labor force.
Three Army policy variables are found to be statistically significant factors on the probability that a spouse is in the labor force. Spouses located in CONUS appear to be more likely to be in the labor force than those OCONUS. One possible explanation for the result is that Army wives in OCONUS locations have fewer opportunities for employment and drop out of the labor force as discouraged workers. As expected, the length of time spent at the location is found to be positively related to labor force participation. The presence of a spouse employment program on the post is also seen to have a statistically significant and positive effect on participation.
Employed vs. Unemployed
For those spouses who are in the labor force, this model examines the determinants of the probability that they are employed.1 0 The specification of the model is the following:
Prob(Employed) = ffeducation,ethnicity(black, hispanic, other), young child, CONUS, experience, experience squared, distance, months at locale, spouse emp. program, officer}
Compared to the specification for whether the spouse is in the labor force, the specification for employment has two major differences. First, a single variable to indicate the presence of a pre-school child in the household has been substituted for the life course stage variables. The hypothesis is that a pre-school child will increase the reservation wage, thereby decreasing the likelihood that the spouse will be observed to be working. Older children in the household are hypothesized to affect the decision to be in the labor force (and were found to be important determinants in that model), but are not likely to be important factors in whether the woman actually finds a job. 1 1
The second difference in this specification is that the husband's income has been omitted. Again, other family income was found to affect labor force participation, but there is no reason to expect that, once the woman enters the labor force, the husband's wage rate will affect the likelihood that she is employed.
The results suggest that Hispanic and other minority spouses are less likely to be employed than white spouses, and, as expected, households with pre-school age children appear to be less likely to be employed than those without pre-school age children. As was the case for labor force participation, potential years of experience is found to have a statistically significant and positive effect on the likelihood of being employed up to a point and, beyond some point, the effect is negative.
With respect to the Army non-policy variables, all else equal, it appears that the spouse of an officer is more likely to be employed than the spouse of an enlisted man. Perhaps some employers discriminate by rank of the serviceman, or perhaps officer wives have better information networks for finding jobs. The results also suggest that households which are located closer to population centers, where jobs are likely to be more available are more likely to have a spouse employed rather than unemployed.
With respect to the Army policy variables, the number of months that the household has been at the present location is found to be a positive and significant factor for whether the spouse is employed. Spouse employment programs and whether the location is CONUS, however, do not appear to be statistically significant factors affecting employment. The specification is similar to the specification for whether the spouse is employed, the exception being that the experience squared term is deleted and husband's wage is included. While we hypothesize that potential years of experience has a positive influence on the likelihood that the spouse works full-time, we have no a prior rationale for hypothesizing that, at some point, more years of experience would lead to a lower likelihood of full-time employment. In fact, the results suggest that potential years of experience does not affect the probability that the spouse is a full-time worker.
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We also hypothesize that spouses with husbands who earn higher salaries would be less likely to work full-time, because household financial need is less for these households. However, the results suggest that husband's earnings are not statistically significant determinants in the full-time/parttime outcome.
The results also suggest that spouses with higher levels of education and blacks are more likely to work full-time. In addition, women with pre-school age children, who probably face day-care constraints or prefer to have time at home with the child, appear to be more likely to work part-time, rather than full-time.
The two Army non-policy variables, officer and distance, are not found to be statistically significant.
One Army policy variable, the length of time at the location, is found to be statistically significant and positive, and suggests that the longer the household is stationed in an area, the more likely the spouse is to change from part-time to full-time employment. Perhaps there is a tendency to take part-time jobs temporarily until a full-time job opportunity is available.
The other Army policy variables, CONUS/OCONUS assignment and whether there is an spouse employment program available on-post, do not appear to be statistically important determinants of the likelihood that the spouse will work full-time.
Underemployment
For spouses who work, this model examines a measure of underemployment status. The dependent variable, "uses skills", is a measure of the degree to which the spouse's job utilizes her training, experience, and skills. A women is defined to be underemployed if she says her current job does not utilize her training, experience, or skills. The following Is the specification for the model:
Prob (Uses Skills): f{education, ethnicity(black, hispanic, other), young child, CONUS, experience, distance, months at locale, spouse emp. program, officer,work career, work basic needs}
The specification is similar to the specification for whether the spouse works full-time, except in this model we have included two motivational factors for working and exclude the husband's wage which is highly correlated with whether there is a financial need. A spouse who says she works only because the household needs her income to meet basic financial needs (work basic needs) is hypothesized to be more likely to accept a job which does not use her background (i.e., underemployed). On the other hand, a spouse whose primary motivation for working is for career development (work career), is hypothesized to be more selective in her choice of job, and to have a job which more closely matches her capabilities. In both cases the estimati-results are consistent with the expected influence of these motiv'tional factors, and are statistically significant.
The results also suggest that spouses with higner levels of education and more experience are more likely to be in jobs which use their training and skills. Blacks and other minority spouses appear to be more likely to be underemployed in their jobs than whites.
The Army non-policy variables, officer and distance, are not found to be statistically significant.
The length of time spent at the same location an Army policy variable, is statistically significant and positive factor of the probability of being in a job which uses acquired skills. Like finding full-time work, perhaps spouses need time to find a job (or for a job to become available) which properly matches their skills. The results suggest that those observed to be 22 underemployed may, if given availability of Jobs and enough time in the same location, be able to obtain jobs which more closely match their skills. The other Army policy variables, having a spouse employment program on post and having a CONUS location, do not appear to be statistically significant factors of underemployment status.
Simulation Results
The interpretation of the magnitude of the coefficients in a probit model is difficult because the fitted value from the estimation is not a predicted probability. The protit estimates must be transformed into predicted probabilities before the magnitude of the effects of the estimation parameters can be meaningfully assessed. Table 5 presents simulations performed using the probit estimates to obtain predicted probabilities. Probabilities are estimated for hypothetical households having sample means for all independent variables, and then changes in these probabilities are determined which result from changes in specific variables. The simulation results are revealing because statistical significance of a relationship does not necessarily indicate that the effect of the independent variable on the dependent variable will be large. The simulations present the effects of changes in four independent variables on the probability of each work outcome. The changes examined are in the spouse's education and the three Army policy variables: the number of months at the same location, whether a spouse employment program is available on post, and whether the household is assigned to a CONUS location.
From the information presented in Table 5 , we see that if each woman in the sample had a value for each independent variable set at its sample mean for each model (see Appendix Tables A1-A4) , then approximately 54 percent of the spouses would be in the labor force, about 83 percent of those in the labor force would be employed, about 65 percent of employed wives would be working full-time, and about 58 percent would be in jobs which use their acquired skills. The simulation results indicate expected changes in the average (base) probabilities that would result from changes in the explanatory variables. The magnitude of the effect of changes are best evaluated relative to the base probability of each work outcome.
The simulation results for an increase of one standard deviation in years of education of the spouse (+2.39 years) indicate an increase of .1166 in the probability that the spouse is in the labor force, or about a 22 percent increase in the base probability. Similarly, the model predicts that the increase in education would result in a .027 increase in the likelihood of full-time employment (about a 3 percent increase in the base probability), and a .0613 increase in the likelihood that the spouse is working in a job which uses her skills (about a 6.5 percent increase in the base probability). The simulated increase in education has an insignificant effect on the probability that the spouse is employed. Given that a one standard deviation increase is about an 18 percent increase in years of education, the results suggest that labor force participation is responsive (elastic) to changes in education.
Conversely, increases in education appear to have an inelastic effect on the likelihood of employment, whether the spouse is working full-time, and whether she has a job which uses her skills.
An increase of one standard deviation in the number of months that the household is stationed in the same location, about 19 months, is predicted to increase the base probability of labor force participation by about 7 percent, employment by about 8 percent, full-time employment by 3 percent, and whether the spouse uses her skills in the job by about 6.5 percent. This relatively large increase in the time spent in one location (an increase of about 75 percent above the mean in each model), suggests that although a longer period of time in one location has a positive effect on work outcomes, the responsiveness of work outcomes to longer assignments is highly inelastic.
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The effect of a spouse employment program on the base probability is simulated by examining the probability of each work outcome with and without an employment program. Spouses who have an employment program on post are predicted to be .0959 more likely to be in the labor force than spouses who do not have an employment program. As a percent of the base probability in the absence of an employment program, this result suggests that an employment program will increase the likelihood of labor force participation by nearly 20 percent. Spouse employment programs are not statistically significant factors in other work outcome models.
The simulation results indicate that spouses who are stationed in the continental U.S. are .0551 more likely to be in the labor force. Relative to the base probability for spouses at OCONUS locations, a CONUS location increases the probability of labor force participation by about 11 percent and increases the probability of having a job which matches skills by 7.5 percent.
CONUS locations are not found to be statistically significant factors of employment, full-time employment, or underemployment. 2. Ideally, a reduced form model would also include demand-side labor market variables. Unfortunately, we have few good measures of purely exogeneous demand factors for the women and households in our sample (CONUS/OCONUS is an example of one that we use). Thus, the model is essentially a reduced-form labor supply model with the determinants of the market and reservation wages entered directly.
3. In the model of underemployment we exclude the member's income from the estimation because of its collinearity with the spouse's response to whether she works because of a household need to meet basic family expenses.
4. See Griffith, et al. (1986) for a complete description of the survey design and detailed information about the sample, data collection, response rates, and the questionnaires. Table 2 , however potential experience is calculated from age and education. (Potential experience = age -years of education -6).
Note that average age is not shown in
6. It should be noted that the two-way cross-tabulations shown in Table 3 simply give the bivariate relationship between the independent variable and each outcome. Unlike regression models, all other variables are not held constant.
7. In the case of a limited dependent variable, ordinary least squares estimation leads to inefficient estimates, and there is no guarantee that predictions will lie within the (0,1) probability interval. The probit method overcomes these limitations.
8.
The coefficients indicate the direction of change in the likelihood of being in each outcome and the asymtotic t-statistics give the degree of confidence of the estimate. The magnitude of the change in probability, given a change in any independent variable, requires simulation analysis.
9. See endnote 01.
10.
Our intent in this analysis (and in subsequent models presented in this paper) is to examine spouses in separate work outcome categories conditional on being in each subset. Because our intent is not to make inferences about the entire population of spouses from those spouses who are in the labor force), there is no selectivity bias problem.
11.
Early estimates of the model indicated that the life course variable categories for older children in the household were statistically insignificant, and they were subsequently dropped. 
